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PRINTER 
BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to a printer printing 
5 an image corresponding to print data outputted from 
computer . 

2 . Description of the Related Art 

Conventionally, there is one of printers, which is 
provided with an image buffer stored with print data 

10 outputted from computer, and prints data by transferring 
the print data stored in this image buffer to a print 
mechanism in sequential. 

FIG. 12 shows a control circuit in such a 
conventional printer. As shown in FIG. 12, the control 

15 circuit in the conventional printer is provided with a 
communication interface 20, a MPU (micro processing 
unit) 21, an image buffer 22, a VIF (video interface) 
23, an image processing circuit 24, and a print 
mechanism 25 connected through a control bus Bl one 

20 another. Further, the communication interface 20, the 

MPU 21, the image buffer 22 and the VIF 23 are connected 
through a data bus B2 one another. 

The MPU 21 is a processing unit controlling an 
action of each circuit block through the control bus Bl. 

2 5 The communication interface 2 0 receives the print 

data transmitted from host computer (not shown), and 
transmits the print data into the data bus B2 . This 
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print data is transmitted from computer (or server), and 
includes character codes, image dot data, printer 
setting data, commands and the like. 

The image buffer 22 is a memory temporarily storing 
5 the print data individually transmitted to the data bus 
B2 from the communication interface 2 0 in accordance 
with the control of the MPU 21 • 

The VIF 23 reads one piece of print data stored in 
the image buffer 22, and outputs the read print data to 

10 the image processing circuit 24 as an image signal which 
is data from the printer, namely, a video signal, in 
accordance with the control of the MPU 21. The VIF 2 3 
receives a synchronous signal from the print mechanism 
2 5 when outputting the image signal to the image 

15 processing circuit 24, and outputs the image signal in 
synchronous with this synchronous signal. Further, when 
the VIF 23 reads a new piece of print data, it is 
necessary for the MPU 21 to set an address and so on 
concerning the print data to be read in the image buffer 

20 22 . 

The image processing circuit 2 4 applies various 
image processes set by the MPU 21 to the image signal 
outputted from the VIF 23, and then outputs the image 
signal to the print mechanism 25. 
25 The print mechanism 25, based on the image signal 

received from the image processing circuit 24, prints an 
image corresponding to this image signal. The print 
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mechanism 25 gives the synchronous signal to the VIF 23. 

As above described, the control circuit in the 
conventional printer is provided with only one set of 
the VIF 23 and the image processing circuit 24. 
5 Therefore, there are three problems as follows . 

The fiirst problems in the conventional printer is 
explained. Since the control circuit in the conventional 
printer is provided with only one VIF 23, only an image 
corresponding to one piece of print data can be printed 
10 concerning one page. For example, in order to print a 
text (data) in a prescribed form, when print data 
corresponding to the text and print data corresponding 
to the prescribed form are transmitted from host 
computer, the MPU 21 previously integrates two pieces of 
15 print data into one piece of print data with a software 
process, and then stores it in the image buffer 22. In 
this way, the VIF 23 is capable of printing the text 
(data) on the prescribed form only by reading one piece 
of integrated print data from the image buffer 22. 
20 However, there is a problem in that the printer operates 
slowly because the integration process of print data 
gives a big load to the MPU 21. 

The second problem in the conventional printer is 
explained. Since the control circuit in the conventional 
25 printer is provided with only one VIF 23, this VIF 23 

must read all of print data. For example, in a case of a 
printer having a buffer memory of which capacity is 



smaller than one page and performing band printing, the 
VIF 23 must read all bands of print data every in 
sequence transmitted from the host computer. Then, the 
VIF 2 3 must be reset by the MPU 21 in order to read a 
new piece of band print data. During the resetting, the 
VIF 23 must stop. Accordingly, there is a problem in 
that the image printed by the print mechanism 2 5 brakes 
off when a time necessary to reset the VIF 2 3 exceeds an 
allowed time (a time necessary to output all picture 
signals in a buffer in the VIF 23). 

The third problems in the conventional printer is 
explained. Since the control circuit in the conventional 
printer is provided only one image processing circuit 
24, one kind of image process concerning one page is 
able to be executed. However, in a case of that print 
data includes text data and image data, it is desirable 
that an image processing suitable to the text data is 
applied to the text data while it is desirable that an 
image processing suitable to image data is applied to 
the image data. For example, it is desirable to apply 
the smoothing process to the text data while it is 
desirable to apply the intermediate tone process to the 
image data. Further, concerning the resolution of the 
image, in order to execute high-speed printing, it is 
desirable to apply the low-resolution process to the 
text data while it is desirable to apply the high 
resolution process to the image data. Moreover, 



_ 5 - 

concerning data compression/decompression, it is 
desirable that, as to the text data, the run-length 
compression is executed in the host computer and then 
the run-length decompression is executed in the image 
5 processing circuit 24, while it is desirable that, as to 
the image data, the LZ compression is executed in the 
host computer and then the LZ decompression is executed 
in the image processing circuit 24. In spite of such a 
request for the control circuit in the conventional 
10 printer, there is a problem in that only one image 

process suitable to text data or image data is applied 
to the print data since there is only one image 
processing circuit 24. 

SUMMARY OF THE INVENTION 
15 Accordingly, it is an object of the present 

invention to solve the problems in the conventional 
printer, and to provide a printer capable of 
individually processing a plurality of print data 
corresponding to parts of an image to be printed on one 
2 0 page and capable of printing the image on one page based 
on these print data. 

To solve the above-mentioned problems, the present 
invention introduces the following aspects. 

That is, the first aspect according to the present 
25 invention is a printer outputting a plurality of print 
data corresponding to am image to be printed on a same 



page, each of the print data having an attribute. The 
printer is provided with an image buffer storing each of 
the print data in accordance with the attribute, a 
plurality of video interfaces, each of said video 
interfaces reading each of said print data stored in the 
image buffer, a print data integration circuit 
integrating the plurality of print data read by the 
video interfaces into a piece of print data for the same 
page, and an output mechanism outputting the image of 
the same page based on the print data integrated by the 
print data integration circuit. 

With this arrangement, the image buffer stores a 
plurality of print data to be printed on the same page 
in accordance with the attribute. Each video interface 
reads one of print data stored in the image buffer 
independently of another video interface. Accordingly, 
it is possible to apply a peculiar process to each of 
print data read by each video interface. Then, these 
print data are integrated by the print data integration 
circuit. The output mechanism outputs the image on the 
same page based on the print data integrated by the 
print data integration circuit. 

A print of the second aspect is specified by that 
the plurality of print data stored in the image buffer 
contain form print data corresponding to a form and text 
print data corresponding to a text to be printed over 
the form. 



A printer of the third aspect, in addition to the 
first aspect, comprises a separation unit for separating 
print data corresponding to an image with an text into 
print data corresponding to the image and print data 
corresponding to the text, and a storage unit for 
storing each of the print data separated by said 
separation means in the image buffer in accordance with 
the attribute. 

A printer of the fourth aspect, in addition to the 
third aspect, further comprises a plurality of image 
processing circuits, each of said image processing 
circuits applying each image process to each of the 
print data read by each of said video interfaces . 

A printer of the fifth aspect is specified by that 
the plurality of print data stored in the image buffer 
are obtained by dividing print data corresponding to the 
image to be printed on the same page into a plurality of 
bands, and wherein said print data integration circuit 
repeatedly selects each of said print data read by each 
of said video interfaces and outputs selected print data 
to the output mechanism. 

The present invention may be a controller 
controlling a plurality of print data, each of the print 
data having an attribute. The controller is provided 
with, a plurality of video interfaces, each of said 
video interfaces reading each of said print data stored 
in the image buffer storing each of the print data in 
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accordance with the attribute, and a print data 
integration circuit integrating the plurality of print 
data read by the video interfaces into a piece of print 
data for the same page* 

5 BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a block diagram showing a configuration 
of a control circuit in a printer according to an 
embodiment of the present invention; 

FIG, 2 is a flowchart showing a control process 
10 executed by the MPU 2 in Operational Example 1; 

FIG. 3 is an explanatory view showing an operation 
of a printer in Operational Example 1 ; 

FIG- 4 is a flowchart showing a control process 
executed by the MPU 2 in Operational Example 2; 
15 FIG- 5 is an explanatory view showing an operation 

of a printer in Operational Example 2 ; 

FIG. 6 is a flowchart showing a control process 
executed by the MPU 2 in operational Example 3; 

FIG. 7 is an explanatory view showing an operation 
2 0 of a printer in Operational Example 3; 

FIG. 8 is a flowchart showing a control process 
executed by the MPU 2 in Operational Example 4; 

FIG. 9 is an explanatory view showing an operation 
of a printer in Operational Example 4; 
25 FIG. 10 is a flowchart showing a control process 
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executed by the MPU 2 in Operational Example 5 ; 

FIG. 11 is an explanatory view showing an operation 
of a printer in Operational Example 5; and 

FIG. 12 is a block diagram showing a configuration 
5 of a control circuit in a conventional printer. 



DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 
Hereinafter, concrete explanations are given of 
embodiments of the present invention with reference to 
drawings . 

10 First, an explanation will be given of a control 

circuit in a printer according to an embodiment of the 
present invention . 

FIG. 1 is a block diagram showing the control 
circuit in the printer according to the embodiment of 
15 the present invention. As shown in FIG. 1, the control 
circuit of the printer according this embodiment is 
provided with a communication interface 1, a MPU (micro 
processing unit) 2, an image buffer 3, first through n- 
th VIFs (video interface) 4-1 through 4-n, first through 
20 n-th image processing circuits 5-1 through 5-n, a 

selection integration circuit 6, and a print mechanism 7 
connected through a control bus Bl one another. Further, 
the communication interface 1, the MPU 2, the image 
buffer 3, and each of the VIFs 4-1 through 4-n are 
25 connected through a data bus B2 one another. The first 
VIF 4-1 is connected with the image processing circuit 



5-1 through a data line D, and the second VIF 4-2 is 
connected to the image processing circuit 5-2 through a 
data line D. Similarly, the n-th VIF 4-n is connected to 
the n-th image processing circuit 5-n through a data 
line D. Each of the image processing circuits 5-1 
through 5-n is also connected to the selection 
integration circuit 6 through a data line D. The 
selection integration circuit 6 is also connected to the 
print mechanism 7 through a data line D. The print 
mechanism 7 is connected to each of the VIFs 4-1 through 
4-n through a signal line S. 

The communication interface 1 receives print data 
transmitted from host computer (not shown), and 
transmits the print data into the data bus B2 . This 
print data is transmitted from computer (or server), and 
includes character codes, image dot data, printer 
setting data, commands and the like* 

The MPU 2 is a central processing unit controlling 
an action of each circuit through the control bus Bl. 
Concretely, the MPU 2 transmits an address and an 
command to each circuit in the printer through the 
control bus Bl, thereby storing the print data 
transmitted to the data bus B2 by the communication 
interface 1 into one of the storage areas "image 1" 
through "image n" of a predetermined address in the 
image buffer 3, setting each of the VIFs 4-1 through 4- 
n, setting description of image processing to be 



executed by each of the image processing circuits 5-1 
through 5-n, setting whether the selection integration 
circuit 6 should execute the selection action or the 
integration action, and instructing a printing start to 
the print mechanism 7. Incidentally, the selection 
integration circuit 6 executes three functions such as 
image data selection, image data integration and 
combination of them. The MPU 2 instructs the selection 
integration circuit 6 to execute one function among 
these three functions . 

Further, when print data transmitted to the data 
bus B2 by the communication interface 1 includes text 
data and image data, the host computer generates this 
print data so as to be distinguished between text data 
and image data, namely, so as to be distinguished based 
on the attribute. Thus, the MPU 2 divides this print 
data into text data and image data (corresponding to a 
separation unit), and stores the divided pieces of data 
in the image buffer 3 independently (corresponding to a 
storage unit) . 

The image buffer 3 is a memory temporarily storing 
each print data transmitted into the data bus B2 by the 
communication interface 1 or the MPU 2 in a positions 
corresponding to an address appointed by the MPU 2 
through the control bus Bl. 

Each of the VIFs 4-1 through 4-n is instructed by 
the MPU 21 through the control bus Bl, and reads print 



data from the position of the address appointed by this 
instruction in the image buffer 3- Then, each of the 
ViFs 4-1 through 4-n outputs the read print data as an 
image signal to each of the image processing circuits 
5-1 through 5-n connected to itself. Incidentally, each 
of the VIFs 4-1 through 4-n, when outputting the image 
signal to each of the image processing circuits 5-1 
through 5-n, receives a synchronous signal from the 
print mechanism 7 and outputs image signals for several 
lines in synchronous with the synchronous signal* 

Each of the image processing circuits 5-1 through 
5-n applies various image processes instructed by the 
MPU 2 to the image signal outputted from one of the VIFs 
4-1 through 4-n connected to itself, and then outputs 
the image signal to the print mechanism 25. As the image 
process capable of being executed by each of the image 
processing circuits 5-1 through 5-n, there are the 
smoothing process for text data (process making notches 
at peripheries of bit map font constituting character 
into smooth slanted lines or curves), the intermediate 
tone process for image data (process smoothing variation 
of light and shade in the image), the low-resolution 
process for text data (process reducing a number of dots 
constituting character), the high-resolution process for 
image data (process making pixels constituting image 
fine), the run-length decompression process for the run- 
length compressed text data, and the LZ decompression 
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process for the LZ compressed image data. 

The selection integration circuit 6 as a print data 
integration unit, when a selection action is instructed 
by the MPU 2 through the control bus Bl, selects an 
5 image signal from one image processing circuit 5 

appointed by the MPU 2 and transmits it to the print 
mechanism 7, and when transmission of the image signal 
from this image processing circuit 5 terminates, selects 
an image signal from another image processing circuit 5 

10 appointed by the MPU 2 and transmits it to the print 

mechanism 7. In this way, when the selection action is 
instructed, the selection integration circuit 6 selects 
image signals from two image processing circuits 5 
appointed by the MPU 2, integrates them as an image 

15 signal (print data) for one page, and transmits it to 
the print mechanism 7. Further, the selection 
integration circuit 6, when a integration action is 
instructed by the MPU 2 through the control bus Bl, 
integrates image signals from a plurality of image 

20 processing circuits 5 appointed by the MPU 2 into one 

image signal so as to integrate them into print data for 
one page, and transmits this image signal to the print 
mechanism 7 . 

The print mechanism 7, based on the image signal 
25 received from the selection integration circuit 6, 

prints an image corresponding to this image signal on a 
sheet of paper. The print mechanism 7 gives synchronous 



signals to all VIFs 4-1 through 4-n outputting image 
signals selected or integrated by the selection 
integration circuit 6. 

Next, explanations will be given of controls 
(namely, action of the printer) actually executed by the 
MPU 2 every kind of print data transmitted from host 
computer not shown as operational examples 1 through 5 . 
<Operational Example 1> 

The operational example 1 shows a control process 
(action of the printer) executed when print data for 
printing an image of a text (hereinafter, called "text 
print data") and print data for printing an image of a 
form (hereinafter, called "form print data M ) are 
transmitted from the host computer not shown in order to 
execute the form printing (overlay printing). 

FIG. 2 is a flowchart showing this control process, 
and FIG * 3 is an explanatory view showing an action in 
the printer when the MPU 2 executes the control process 
according to this flowchart. 

The flowchart in FIG. 2 starts with that the 
communication interface 1 receives print data 
transmitted from host computer not shown. After 
starting, the MPU 2 transmits the text print data (code 
or image data) to the image buffer 3 from the 
communication interface 1 (SOI), and transmits the image 
print data to the image buffer 3 from the communication 
interface 1 (S02). At this time the MPU 2, as shown in 



FIG . 4, stores the text print data in a position 3a 
indicated by the first address in the image buffer 3 
(hereinafter, called "the first address position"), and 
stores the form print data in a position 3b indicated by 
the second address in the image buffer 3 (hereinafter, 
called "the second address position"). Incidentally, the 
order of SOI and S02 may be reversed. 

In the next SO 3, the MPU 2 instructs the first VIF 
4-1 to read print data from the first address position 
3a in the image buffer 3 and instructs the second VIF 
4-2 to read print data from the second address position 
3b in the image buffer 3 . 

In the next S04, the MPU 2 instructs the selection 
integration circuit 6 to executes the integration 
action. 

In the next SOS , the MPU 2 instructs the first and 
second VIFs 4-1 and 4-2, the first and second image 
processing circuits 5-1 and 5-2, the selection 
integration circuit 6, and the print mechanism 7 to 
start printing. The first VIF 4-1, when receiving the 
instruction, reads the text print data from the first 
address position in the image buffer 3 and transmits 
image signals for several lines to the selection 
integration circuit 6 through the first image process 
circuit 5-1. At the same time, the second VIF 4-2 reads 
the form print data from the second address 3b in the 
image buffer 3 and transmits image signals for several 



lines to the selection integration circuit 6 through the 
second image process circuit 5-2. The selection 
integration circuit 6 integrates the image signals 
received through the first and second image processing 
circuits 5-1 through 5-2 , and transmits the integrated 
image signal to the print mechanism 7 ♦ The print 
mechanism 7 prints the image corresponding to the image 
signal received from the selection integration circuit 6 
on a sheet of paper. After this printing, the print 
mechanism 7 transmits the synchronous signal to both the 
first and second VIFs 4-1 and 4-2. The first and second 
VIFs 4-1 4-2, which receive this synchronous signal, 
transmit image signals to the selection integration 
circuit 6 so long as there is an image signal not yet 
transmitted. 

In the next SO 6, the MPU 2 waits until the 
first and the second VIFs 4-1 and 4-2 transmit all image 
signals corresponding to print data (namely, until the 
print mechanism 7 finishes the printing) . When 
transmission of all image signals corresponding to 
print data is finished (namely, when printing by the 
print mechanism 7 is finished), the MPU 2 terminates 
this control process. 

In this way, according to the operational example 
1, not software process in the MPU 2 but the hardware 
action in the selection integration circuit 6 integrates 
text data and form data for the form printing. 
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Accordingly, there is no need of a time required to 
integrate text print data and form print data by the MPU 
2, therefore, the printing by the print mechanism 7 is 
executed in real time as to transmission of print data 
5 from host computer. 

<Operational Example 2> 

The operational example 2 shows the control process 
(action of a printer) executed in order to execute print 
when print data including text data and image data is 

1 0 transmitted . 

FIG * 4 is a flowchart showing this control process, 
and FIG* 5 is an explanatory view showing an action in 
the printer when the MPU 2 executes the control process 
according to this flowchart, 

15 The flowchart in FIG. 4 starts with that the 

communication interface 1 receives print data 
transmitted from the host computer not shown. In the 
first S10 after starting, the MPU 2 reads print data 
from the communication interface 1. 

20 In the next Sll, the MPU 2 divides the read print 

data into print data corresponding to a text part 
(hereinafter, called "text print data) and print data 
corresponding to an image part (hereinafter, called 
"image print data") based on the attribute shown in the 

2 5 print data transmitted from the computer (equivalent to 
a separation unit). 

In the next S12, the MPU 2 transmits the text print 



data and the image print data to the image buffer 3. At 
that time, the MPU 2, as shown in FIG , 5, stores the 
text print data in a position 3a indicated by the first 
address in the image buffer 3 (hereinafter, called "the 
first address position") and stores the image print data 
in a position 3b indicated by the second address in the 
image buffer 3 (hereinafter, called "the second address 
position") (equivalent to a storage unit). 

In the next S13, the MPU 2 instructs the VIF 4-1 to 
read print data from the first address position 3a in 
the image buffer 3, and instructs the second VIF 4-2 to 
read print data from the second address position 3b in 
the image buffer 3* 

In the next S14, the MPU 2 instructs the first 
image processing circuit 5-1 for the text part to 
executes the smoothing process • 

In the next S15, the MPU 2 instructs the second 
image processing circuit 5-2 for the image part to 
execute the intermediate tone process. 

In the next S16, the MPU 2 instructs the selection 
integration circuit 6 to execute the integration action. 

In the next S17, the MPU 2 instructs the first and 
second VIFs 4-1 and 4-2, the first and second image 
processing circuits 5-1 and 5-2, the selection 
integration circuit 6, and the print mechanism 7 to 
start the printing- The first VIF 4-1, when receiving 
this instruction, reads the text print data from the 
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first address position 3a in the image buffer 3 and 
transmits image signals for several lines to the first 
image processing circuit 5-1. At the same time, the 
second VIF 4-2 reads the image print data from the 
5 second address position 3b in the image buffer 3 and 

transmits image signals for several lines to the second 
image processing circuit 5-2, The first image processing 
circuit 5-1, which receives the image signals, transmits 
them to the selection integration circuit 6 after 
10 applying the smoothing process to the image signals. On 
the other hand, the second image processing circuit 5-2, 
which receives the image signals, transmits them to the 
selection integration circuit 6 after applying the 
intermediate tone process to the image signals. The 
15 selection integration circuit 6 integrates image signals 
received from the first and second image processing 
circuits 5-1 and 5-2 and transmits the integrated image 
signal to the print mechanism 7. The print mechanism 7 
prints the image corresponding to the image signal 
20 received from the selection integration circuit 6 on a 

sheet of paper. After this printing, the print mechanism 
7 transmits the synchronous signal to the first and 
second VIFs 4-1 and 4-2 as above described. The first 
and second VIFs 4-1 and 4-2, which receive the 
25 synchronous signal, transmit image signals of the next 
line to the selection integration circuit 6 so long as 
there is an image signal not yet transmitted. 
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In the next S18, the MPU 2 waits until the first 
and second VIFs 4-1 and 4-2 transmit all image signals 
corresponding to print data (namely, the print mechanism 
7 terminates the printing)- When transmission of all 
5 image signals corresponding to print data is finished 

(when the print mechanism 7 finishes the printing), the 
MPU 2 terminates, this control process. 

In this way, according to the operational example 
2, it is possible to divide print data received from 
10 host computer into a plurality of parts according to a 
kind of image, and to execute an image process which 
differs every divided part. Then, the print data to 
which respective image processes are applied are 
integrated into an image signal for one page and printed 
15 on a sheet of paper. 

<Operational Example 3> 

The operational example 3 shows a control process 
(action of the printer) executed in order to print data 
in the most suitable resolution when the print data 
20 including both text data and image data is transmitted. 

FIG. 6 is a flowchart showing this control process, 
and FIG. 7 is an explanatory view showing an action in 
the printer when the MPU 2 executes the control process 
according to this flowchart. 
2 5 The flowchart in FIG. 6 starts with that the 

communication interface 1 receives print data 
transmitted from the host computer not shown. In the 



first S2 0 after starting, the MPU 2 reads print data 
from the communication interface 1 . 

In the next S21, the MPU 2 divides the read print 
data into print data corresponding to a text part 
(hereinafter, called "text print data) and print data 
corresponding to an image part (hereinafter , called 
"image print data") (equivalent to a separation unit)- 

In the next S22, the MPU 2 transmits the text print 
data and the image print data to the image buffer 3- At 
that time, the MPU 2, as shown in FIG- 7 , stores the 
text print data in a position 3a indicated by the first 
address in the image buffer 3 (hereinafter, called "the 
first address position") and stores the image print data 
in a position 3b indicated by the second address in the 
image buffer 3 (hereinafter, called "the second address 
position") (equivalent to a storage unit). 

In the next S23, the MPU 2 instructs the first VIF 

4-1 to read print data from the first address position 

3a in the image buffer 3, and instructs the second VIF 

4-2 to read print data from the second address position 

3b in the image buffer 3. 

In the next S24, the MPU 2 instructs the first 

image processing circuit 5-1 for the text part to 

execute the low-resolution process* 

In the next S2 5, the MPU 2 instructs the second 

image processing circuit 5-2 for the image part to 

execute the high-resolution process. 
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In the next S26 , the MPU 2 instructs the selection 
integration circuit 6 to execute the integration action. 

In the next S27 , the MPU 2 instructs the first and 
second VIFs 4-1 and 4-2, the first and second image 
5 processing circuits 5-1 and 5-2, the selection 

integration circuit 6, and the print mechanism 7 to 
start the printing* The first VIF 4-1, when receiving 
this instruction, reads the text print data from the 
first address position 3a in the image buffer 3 and 
10 transmits image signals for several lines to the first 
image processing circuit 5-1. At the same time, the 
second VIF 4-2 reads the image print data from the 
second address position 3b in the image buffer 3 and 
transmits image signals for several lines to the second 
15 image processing circuit 5-2. The first image processing 
circuit 5-1, which receives the image signal, transmits 
the image signal to the selection integration circuit 6 
after applying the low-resolution process to the image 
signal. On the other hand, the second image processing 
2 0 circuit 5-2, which receives the image signal, transmits 
the image signal to the selection integration circuit 6 
after applying the high-resolution process to the image 
signal. The selection integration circuit 6 integrates 
image signals received from the first and second image 
25 processing circuits 5-1 and 5-2, and transmits the 

integrated image signal to the print mechanism 7 . The 
print mechanism 7 prints the image corresponding to 



the image signal received from the selection integration 
circuit 6 on a sheet of paper. After this printing, the 
print mechanism 7 transmits the synchronous signal to 
the first and second VIFs 4-1 and 4-2 as above 
described. The first and second VIFs 4-1 and 4-2, which 
receive the synchronous signal, transmit image signals 
of the next line to the selection integration circuit 6 
so long as there is an image signal not yet transmitted. 

In the next S2 8, the MPU 2 waits until the first 
and second VIFs 4-1 and 4-2 transmit all image signals 
corresponding to print data (namely, until the printing 
by the print mechanism 7 is finished) . The MPU 2 
terminates this control process when transmission of all 
picture signals corresponding to print data terminates 
(namely, when the printing by the print mechanism 7 is 
finished) . 

In this way, according to the operational example, 
it is possible to divide the print data received from 
the host computer into a plurality of parts according to 
kinds of images, and to execute an image process which 
differs every divided part. Then, the print data to 
which the respective image processes are applied are 
integrated into an image signal for one page, and 
printed on a piece of paper. 
<Operational Example 4> 

The operational example 4 shows a control process 
(action of the printer) executed in order to execute a 



decompression process corresponding to each compression 
method when compressed print data including a text part 
to which the run-length compression process is applied 
and an image part to which the LZ compression process is 
applied is transmitted. 

FIG. 8 is a flowchart showing this control process, 
and FIG. 9 is an operational explanatory view showing an 
action in the printer when the MPU 2 executes the 
control process according to this flowchart. 

The flowchart in FIG . 8 starts with that 
communication interface 1 receives the compressed print 
data transmitted from the host computer not shown. In 
the first S3 0 after starting, the MPU 2 reads compressed 
print data from the communication interface 1 . 

In the next S31, the MPU 2 separates the read 
compressed print data into compressed print data 
corresponding to a text part (hereinafter, called "text 
compressed print data") and compressed print data 
corresponding to an image part (hereinafter, called 
"image compressed print data") (equivalent to a 
separation unit). 

In the next S32, the MPU 2 transmits the compressed 
text print data and the compressed image print data to 
the image buffer 3. At that time, the MPU 2, as shown in 
FIG. 9, stores the compressed text print data in a 
position 3a indicated by the first address in the image 
buffer 3 (hereinafter, called "the first address 
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position") and stores the compressed image print in a 
position 3b indicated by the second address in the image 
buffer 3 (hereinafter, called "the second address 
position") (equivalent to a storage unit, 
5 In the next S33, the MPU 2 instructs the first 

VIF4-1 to read compressed print data from the first 
address position 3a in the image buffer 3, and instructs 
the second VIF 4-2 to read compressed print data from 
the second address position 3b in the image buffer 3. 
10 In the next S34, the MPU 2 instructs the first 

image processing circuit 5-1 for the text part to 
execute the run-length decompression process. 

In the next S35, the MPU 2 instructs the second 
image processing circuit 5-2 for the image part to 
15 execute the LZ decompression. 

In the next S3 6, the MPU 2 instructs the selection 
integration circuit 6 to execute the integration 
process . 

In the next S37, the MPU 2 instructs the first and 
20 second VIFs 4-1 and 4-2, the first and second image 
processing circuits 5-1 and 5-2 , the selection 
integration circuit 6, and the print mechanism 7 to 
start a printing. The first VIF 4-1, when receiving this 
instruction, reads the compressed text print data from 
25 the first address position 3a in the image buffer 3 and 
transmits the image signals for several lines to the 
image processing circuit 5-1. At the same time, the 



second VIF 4-2 reads the compressed image print data 
from the second address position 3b in the image buffer 
3, and transmits the image signals for several lines to 
the second image processing circuit 5-2. The first image 
processing circuit 5-1, which receives an image signal, 
transmits it to the selection integration circuit 6 
after applying the run-length decompression process to 
this image signal . On the other hand, the second image 
processing circuit 5-2, which receives a image, 
transmits it to the selection integration circuit 6 
after applying the LZ decompression process to this 
image signal. The selection integration circuit 6 
integrates image signals received from the first and 
second image processing circuits 5-1 and 5-2, and 
transmits the integrated image signal to the print 
mechanism 7. The print mechanism 7 prints the image 
corresponding to the image signal received from the 
selection integration circuit 6 on a sheet of paper. 
After this printing, the print mechanism 7 transmits the 
synchronous signal to the first and second VIFs 4-1 and 
4-2 as above described. The first and second VIFs 4-1 
and 4-2, which receive the synchronous signal, transmit 
an image signal of the next line to the selection 
integration circuit 6 so long as there is an image 
signal not yet transmitted. 

In the next S38, the MPU 2 waits until the first 
and second VIFs 4-1 and 4-2 transmit all image signals 
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corresponding to print data (namely, the printing by the 
print mechanism 7 is finished) . Then, the MPU 2 
terminates this control process when transmission of all 
image signals corresponding to print data is finished 
5 (namely, when the printing by the print mechanism 7 is 
finished) . 

In this way, according to the operational example 
4, though print data including various images of which 
properties are different one another in one page is 

10 transmitted to a printer, the print data is divided into 
a plurality of parts according to the properties of the 
images and is compressed by suitable processes according 
to the properties of the images in the respective parts, 
whereby it becomes possible to make a size of print data 

15 smaller and to transmit the small print data to a 

printer. Accordingly, it is possible to shorten a time 
necessary for transmission of the print data. In the 
printer, the print data is divided every property, and 
independently stored in the image buffer 3* Then, a 

20 decompression process corresponding to the compression 
process applied to each part by each image processing 
circuit 5 is applied to each part, whereby an original 
image is restored. Thereafter, the restored images are 
integrated into an image for one page, and printed on a 

25 sheet of paper. 

<Operational Example 5> 

The operational example 5 shows a control process 
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(action of the printer) executed when print data 
(hereinafter, called "band print data") obtained by 
dividing print data for one page every band in order to 
execute the band printing is transmitted from host 
5 computer not shown. 

FIG. 10 is a flowchart showing this control 
process, and FIG. 11 is an operational explanatory view 
showing an action in the printer when the MPU 2 executes 
the control process according to this flowchart. 

10 The flowchart in FIG . 10 starts with that the 

communication interface 1 receives the first band print 
data transmitted from the host computer not shown. In 
the first S40 after starting, the MPU 2 starts the 
transmission of the band print data from the 

15 communication interface 1 to the image buffer 3. Then, 
the MPU 2 transmits the received band print data to the 
image buffer 3 by an interrupt whenever the 
communication interface 1 receives a new band print 
data. At that time, the MPU 2 independently stores each 

2 0 band print data in any space area in the image buffer 3 
(including storage areas of print data already read into 
the VIF 4) . 

In the next S41, the MPU 2 instructs the first VIF 
4-1 to read the first band print data stored in the 
25 image buffer 3. 

In the next S42, the MPU 2 instructs the selection 
integration circuit 6 to execute the selection action. 
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Concretely, it is instructed to select the image signal 
transmitted from the first VIF4-1. 

Next, the MPU 2 executes a loop process of S43 
through S4 7 in order to execute the printing 
5 corresponding to each band print data. In the first S43 
after entering the loop process, the MPU 2 instructs the 
selection integration circuit 6, the VIF 4 selected by 
the selection integration circuit 6 (the first VIF 4-1 
when a number of executed times of the loop process is 

10 odd, and the second VIF 4-2 when a number of executed 

times of the loop process is even) , the image processing 
circuit 5 selected by the selection integration circuit 
6 (the first image processing circuit 5-1 when a number 
of executed times of the loop process is odd, and the 

15 second image processing circuit 5-2 when a number of 
executed times of the loop process is even), and the 
print mechanism 7 to start a printing. When the number 
of executed times of the loop process is odd, the first 
VIF 4-1 receiving the instruction of printing start, as 

20 shown in FIG. 11, reads odd-numbered band print data and 
transmits image data for several lines to the selection 
integration circuit 6 through the image processing 
circuit 5-1. On the contrary, when the number of 
executed times of the loop process is even, as shown in 

25 FIG. 12, the second VIF 4-2 which receives the 

instruction of the printing start, reads even-numbered 
band printing data and transmits image signals for 
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several lines to the selection integration circuit 6 
through the second image processing circuit 5-2. On the 
other hand, the selection integration circuit 6, when 
the number of executed times of the loop process is odd, 
5 selects the image signals received through the first 
image processing circuit 5-1 and transmits them to the 
print mechanism 7 , and when the number of executed times 
of the loop process is even, selects the image signals 
received through the second image processing circuit 5-2 

10 and transmits them to the print mechanism 7. The print 
mechanism 7 prints an image corresponding to the image 
signal received from the selection integration circuit 6 
on a sheet of paper. After this printing, the print 
mechanism 7 transmits the synchronous signal to the 

15 first VIF 4-1 when the number of executed times of the 
loop process is odd, and the synchronous signal is 
transmitted to the second VIF 4-2 when the number of 
executed times of the loop process is even. The first 
VIF 4-1 or the second VIF 4-2, which receives the 

2 0 synchronous signal, transmits an image signal of the 

next line to the selection integration circuit 6 so long 
as there is an image signal not yet transmitted. 

In the next S44, the MPU 2 instructs the other VIF 
4 (the second VIF 4-2 when the number of executed times 

25 of the loop process is odd, and the first VIF 4-1 when 
the number of executed times of the loop process is 
even) to read the next band print data stored in the 



image buffer* 

In the next S45, the MPU 2 waits until the VIF 4 
transmitting image signals terminates transmission of 
all image signals corresponding to each band print data. 
Then, the MPU 2 advances the process to S46 when the 
transmission of all image signals corresponding to each 
band print data terminates. 

In the S4 6, the MPU 2 checks whether or not all 
band printing data stored in the buffer 3 are completely 
read. The MPU 2 returns the process to the S43 after 
instructing the selection integration circuit 6 to 
select the image signal transmitted from the other VIF 4 
in the S4 7 when all band print data are not completely 
read* 

On the contrary, the MPU 2 terminates this control 
process when all band print data stored in the buffer 3 
are completely read. 

In this way, according to the operational example 
5, two VIFs 4 are alternatively assigned every band in 
order to execute the band printing. Accordingly, while 
one VIF 4 acts, the other VIF 4 stops, therefore, it is 
possible to set the stopped VIF by taking a sufficient 
time without giving an effect to the acting VIF4. Then, 
the other VIF 4 promptly inherits the process when the 
acting VIF 4 stops after finishing the transmission of 
image signals. As a result, there is no case in that the 
printed image breaks off. 
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As explained in each operational example, the 
printer of this embodiment is provided with a plurality 
of VIFs 4 and image processing circuits 5, therefore , it 
is possible to independently store a plurality of print 
data for printing an image for one page in the image 
buffer 3 and to integrate them into a piece of print 
data for one page by the selection integration circuit 
6, thereby printing the image on one page. 

As above described, according to the printer of the 
present invention, it is possible to independently 
process a plurality of print data, each of the print 
data corresponding to each part to be an image printed 
on one page, and to print the image on one page based on 
these print data. 

This invention being thus described, it will be 
obvious that same may be varied in various ways. Such 
variations are not to be regarded as departure from the 
spirit and scope of the invention, and all such 
modifications would be obvious for one skilled in the 
art intended to be included within the scope of the 
following claims . 



What is claimed is: 
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1 . A printer outputting a plurality of print data 
corresponding to am image to be printed on a same page, 
each of the print data having an attribute, said printer 
5 comprising: 

an image buffer storing each of the print data in 
accordance with the attribute; 

a plurality of video interfaces, each of said video 
interfaces reading each of said print data stored in the 
10 image buffer; 

a print data integration circuit integrating the 
plurality of print data read by the video interfaces 
into a piece of print data for the same page; and 

an output mechanism outputting the image of the 
15 same page based on the print data integrated by the 
print data integration circuit • 

2. A printer according to Claim 1, wherein the 
plurality of print data stored in the image buffer 
contain form print data corresponding to a form and text 
2 0 print data corresponding to a text to be printed over 
the form. 

3- A printer according to Claim 1, further 
comprising: 

separation means for separating print data 
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corresponding to an image with an text into print data 
corresponding to the image and print data corresponding 
to the text; and 

storage means for storing each of the print data 
5 separated by said separation means in the image buffer 
in accordance with the attribute. 



4. A printer according to Claim 3, further 
comprising: 

a plurality of image processing circuits, each of 
10 said image processing circuits applying each image 

process to each of the print data read by each of said 
video interfaces. 



5. A printer according to Claim 1, wherein 
the plurality of print data stored in the image buffer 

15 are obtained by dividing print data corresponding to the 
image to be printed on the same page into a plurality of 
bands, and wherein said print data integration circuit 
repeatedly selects each of said print data read by each 
of said video interfaces and outputs selected print data 

2 0 to the output mechanism. 



6. A controller controlling a plurality of print 
data, each of the print data having an attribute, said 
controller comprising: 

a plurality of video interfaces , each of said video 
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interfaces reading each of said print data stored in an 
image buffer storing each of the print data in 
accordance with the attribute; and 

a print data integration circuit integrating the 
5 plurality of print data read by the video interfaces 
into a piece of print data for the same page- 



7. A controller according to Claim 6, wherein the 
plurality of print data stored in the image buffer 
contain form print data corresponding to a form and text 
10 print data corresponding to a text to be printed over 
the form. 



8. A controller according to Claim 6, further 
comprising: 

separation means for separating print data 
15 corresponding to an image with an text into print data 
corresponding to the image and print data corresponding 
to the text; and 

storage means for storing each of the print data 
separated by said separation means in the image buffer 
2 0 in accordance with the attribute. 



9. A controller according to Claim 8, further 
comprising : 

a plurality of image processing circuits, each of 
said image processing circuits applying each image 
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process to each of the print data read by each of said 
video interfaces . 

10. A controller according to Claim 6, wherein 
the plurality of print data stored in the image buffer 
5 are obtained by dividing print data corresponding to the 
image to be printed on the same page into a plurality of 
bands , and wherein said print data integration circuit 
repeatedly selects each of said print data read by each 
of said video interfaces and outputs selected print data 
10 to the output mechanism. 
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ABSTRACT OF THE DISCLOSURE 
The present invention provides a printer capable of 
separately processing a plurality of print data 
corresponding to am image to be printed on a same page, 
5 each of the print data having an attribute, in 

accordance with the attribute. The printer comprises an 
image, a plurality of video interfaces, a print data 
integration circuit, and an output mechanism. The image 
buffer stores each of the print data in accordance with 

10 the attribute. Each of the video interfaces reads each 
of the print data stored in the image buffer. The print 
data integration circuit integrates the plurality of 
print data read by the video interfaces into a piece of 
print data for the same page. The output mechanism 

15 outputs the image of the same page based on the print 
data integrated by the print data integration circuit. 
Therefore, the plurality of print data can be separately 
processed and outputted in accordance with the 
attribute . 
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Prior Foreign Application (s) 

9-301897 
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! hereby claim foreign pnonty under Trtie 35, United States Code, 
Section 113 (a)-{d) or 3€5(bfr of any foreign applica<iori{sJ for patent 
or inventor's certificate, or 365(a) of any PCT international 
application which designated at least one country other than the 
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certificate, or PCT international application having a filing date 
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this application is not disclosed in the poor United States or PCT 
International appivcation in the manner provrded by the first 
paragraph of Title 35, United States Code Section 112, f 
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patentability as defined in Title 37, Code of Federal Regulations, 
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POWER OF ATTORNEY; As a named inventor, I h«r«by appo<r* 
the following artomey^s) and/or agent{s) to prosecute this 
application and transact aii 9usin«*x in !he Patent and Trademark 
Office connected thef ewitti {list name *rrd rvqistmtioa rntrntw) 



James D. Halsey, Jr., 22,729; Harry John Staas, 22,010; David M. Pitcher, 25,908; John C. Garvey, 28,607; J. Randail Beckers, 30,358; 
William F. Herbert, 31,024; Richard A. Gollhofer, 31,106; Mark J. Henry, 36,162; Gene M. Garner II, 34,172; Michael D. Stein, 37,240; Paul 
I. Kravetz, 35,230; Gerald P. Joyce, III, 37,648; Todd £. Mariette, 35,269; Harlan 8. Williams, Jr., 34,756; George N. Stevens, 36,938; 
Michael C. Soidner, P-41,455 and William M. Schertler, 35,348 (agent) 
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Fuii name of scie or first inventor 

Shigeki HAMURA 




Inventor's signature > SA^M; l^MvU^ia^ Daie 

7 ^^.^44^^^^ August 1-2, -1998 




Res«3ence 

Kawasaki -shi, Kanagawa, Japan 




Crtizenship 

Japan 




Post Office Address 

c/o Fujitsu Limited, 1-1, Kamikodanaka 


4-chcme, Nakahara-ku, Kawasaki -shi , 
Kanagawa 211-8588 Japan 




Futf name o1 second joint tnventor . if any 

Tsuyoshi TAKAHASHI 




Second inventor's signature Date 

TM^nl/UTafia/L*£j August 12, 1998 




Res*oence 

Kawasaki -shi, Kanagawa, Japan 


EH If 


Japan 




Post Offtce Address 

c/o Fujitsu Limited, 1-1, Kamikodanaka 


4-chome, Nakahara-ku r Kawasaki -shi , 
Kanagawa 211-8588 Japan 
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